CIHM 
Microfiche 
Series 
(Monographs) 


iCMH 

Collection  de 
microfiches 
(monographies) 


Canadian  Institiito  for  Historical  IMicrorapinodiictions  /  InstHut  Canadian  da  microraprodudions  Mstorfquas 


Technical  and  Bibliographic  Notes  /  Notes  techniques  et  bibliographlques 


The  Institute  has  attempted  to  obtain  the  best  original 
copy  available  (or  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any  of 
the  images  in  the  reproduction,  or  which  may 
significantly  change  the  usual  method  of  filming  are 
checked  below. 


0 


Coloured  covers  / 
Couverlure  de  couleur 


ry]  Covers  damaged  / 


D 


Couverlure  endommag^e 

Covr  .   "  ";red  and/or  laminated  / 
C;  ■    ^staur4e  et/ou  pellicul^e 

Co'  >  ■     te  misc-ng  /  Le  titre  de  couverture  manque 

Colour- d  maps  /  Carles  g^raphiques  en  couleur 

Coloured  Ink  (i.e.  other  than  blue  or  black)  /* 
Encre  de  couleur  (i-e.  autre  que  bleue  ou  noire) 

Cotoured  plates  and/or  illustrations  / 
Planches  et/ou  illustrattons  en  couleur 


D 
D 
D 


D 


Bound  with  other  material  / 
Relii  avec  d'autres  documents 

Only  editton  available  / 
Seute  iditton  disponible 

Tight  binding  may  cause  shadows  or  distortion  atong 
interior  margin  /  La  reliure  serrte  peut  causer  de 
I'ombre  ou  de  la  distorston  le  long  de  la  marge 
Intirieure. 

Blank  leaves  added  during  restorations  may  appear 
wHhin  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  II  se  peut  que  certaines  pages 
blanches  ajout^es  lors  d'une  restauration 
apparaissent  dans  le  texte,  mais,  lorsque  cela  ttait 
possible,  ces  pages  n'ont  pas  i\6  film^es. 


L'Institut  a  microfilm^  le  meilleur  exemplaire  qu'il  lui  a 
i\i  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-£tre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  nxKlifier  une  innage  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  m^tho- 
de  normale  de  filnuge  sont  indiqu^s  ci-dessous. 

I     I  Cotoured  pages  /  Pages  de  couleur 

Pages  damaged  /  Pages  endommag^es 


Pages  restored  and/or  laminated  / 
Pages  restaurdes  et/ou  pellicul^es 


D 

0  Pages  discotoured,  stained  or  foxed  / 
Pages  d6co\ot6es,  tachet^es  ou  piqu^es 

I     1  Pages  detached  /  Pages  d^tach^es 

I     I  Showthrough/ Transparence 

r~7]  Quality  of  print  varies  / 


D 
D 


D 


Quality  in^gale  de  I'impresston 

Includes  supplementary  material  / 
Comp;end  du  materiel  suppl^nrtemaire 

Pages  wholly  or  partially  obscured  by  errata  slips, 
tissues,  etc.,  have  been  refilmed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partiellement  obscurcies  par  un  feuillet  d'errata.  une 
pelure,  etc.,  ont  i\6  film^es  h  nouveau  de  fa^on  k 
obtenir  la  meilleure  image  possible. 

Opposing  pages  with  varying  colouration  or 
discotourations  are  filmed  twice  to  ensure  the  best 
possible  Image  /  Les  pages  s'opposant  ayant  des 
colorations  variables  ou  des  decolorations  sont 
film^es  deux  fois  afin  d'obtenir  la  meilleure  image 
possible. 


r7|  Addittonal  comments  / 


Commentalres  suppMmentalres: 


Pagination  is  as  follows:  p.  [l95]-203. 

La  pagination  est  comme  suit:  p.  [1951-203. 


This  H»m  is  fitmtd  at  tha  raduction  rain  chackad  batow/ 

Ca  docwmant  ail  filin<  au  taux  da  rMuction  lnd!qu<  ci>dai<oua. 


lOx 

14x 

18x 

22x 

/ 

26x 

30x 

V 

12x 

16x 

20x 

24x 

28x 

32x 

The  copy  filmsd  h«r«  has  bMfi  raproduesd  thanks 
to  tho  gonorosity  of: 


L'oxomplairo  filmi  fut  roproduit  grAco  i  ia 
g4n«rotiti  da: 


University  of  Toronto 

Gersteln  Sciences  Information  Centre 

Tha  Smagas  appaaring  hara  ara  tha  baat  quality 
poMibIa  eonaidaring  tha  condition  and  iagibiiity 
of  tha  oHglnal  copy  and  In  kM^ing  with  tha 
filming  contract  apadf ieationa. 


University  of  Toronto 

Gerstein  Sciences  InforTnation  Centre 

Las  imagas  suivantas  ont  At*  raproduitas  avac  la 
plua  grand  sotn.  compta  tanu  da  la  condition  at 
da  la  nattat*  da  I'axamplaira  film*,  st  an 
conformitd  avac  laa  eonditiona  du  contrat  da 
fUmaga. 


Original  capias  in  printad  paper  covers  ara  filmad 
beginning  with  tha  front  cover  and  ending  on 
tha  laat  page  «vith  a  printad  or  iUuatratad  impraa- 
sion.  or  tho  back  cover  when  appropriate.  AH 
other  original  copiaa  ara  filmad  baginning  on  tho 
first  page  with  a  printad  rir  iliustratad  impraa* 
sion,  and  ending  on  the  last  page  with  a  printad 
or  IUuatratad  impraasion. 


Tha  laat  recorded  frame  on  each  microfiche 
shsll  contain  tha  symbol  — ^  (moaning  "CON- 
TINUED"!, or  tha  symbol  ▼  (moaning  "END"), 
whichever  applies. 

Maps,  plates,  charts,  etc..  may  ba  filmad  at 
different  reduction  ratios.  Those  too  large  to  ba 
entirely  included  in  one  exposure  ara  filmed 
beginning  in  the  upper  left  hand  comer,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 


Laa  axemplairea  originauH  dont  la  couverture  en 
papier  eat  imprimda  sent  film*s  sn  commencant 
par  la  premier  plat  at  an  tarminant  soit  par  la 
damiAre  page  qui  comporte  une  empreinte 
d'imprassion  ou  d'iilustratien.  soit  par  le  second 
plat,  salon  le  eas.  Tous  lee  autres  eKemplaires 
origifMNix  sont  fUmds  en  commencent  per  le 
premiere  page  qui  comporte  une  empreinte 
dimpreasion  ou  d'iilustration  at  en  terminant  par 
a  damiAre  page  qui  comporte  una  telle 
empreinte. 

Un  daa  symbolaa  suivants  spparaitra  sur  la 
damMre  image  da  chaqua  microfiche,  selon  le 
caa:  la  symbole  — »>  signifie  "A  SUIVRE".  le 
symbolo  V  signifie  "FIN". 

Laa  cartaa.  planchaa.  tableaux,  etc..  peuvent  4tre 
filmic  A  das  taux  da  rMuction  diffArants. 
Lorsque  le  document  eat  trap  grand  pour  *tre 
roproduit  en  un  soul  clichd.  il  est  film*  *  partir 
da  Tangle  supdrieur  gauche,  do  gauche  i  droite. 
et  do  haut  en  bas.  en  prenant  le  nombre 
d'imagea  ndcessaire.  Lee  diagrammas  suivants 
illuatrant  la  mdthode. 


1  2  3 


1 

2 

3 

4 

5 

6 

♦ 


■.f.l  KIN  I  II 


I   .  ,.\'     TU'     !,'      I.  ■-  V  111' 

1  iM    l;  .*  \;     >-;      ■■  ■•-'■  V. 

- ....  1    !  .     '  I  ^     (.;  A  -■  ,■  \. 
M  \\    I    SL,    I'lU 


._Q 


THK  ORBIT  01"    l-  ri'.KSI.I 


nv 


l;.  C.WN'.'.N 


k 


II.MI     \\I 


r>. 


-~^£C. 


o    . 


// . 


an 


// 


II  ^ 


IIIIH 
HI 

Mil 


S.'KCniKN    Sl-l-TUA    AT    DlKKKKKNT    IV.IMS    „K    ClKVK 
'  I'lil.ir^f.i  -'(I  (liainetiMM 


Tin:  okHiT  OF  ♦  pkrsi-i 


«v  I.   II.  Cannon 


^  Persei  (a        I''  ,{7r 


+  lO"   11')  was 


nl 


atiiioimced 

wnary  by  Ca.npl^ll  i„    19()-..,*  ^s  a  result  .,f  measures  of  four 
plates  showing  a  rauge  of  3(J  k.ii.  per  second.     The  spectrum  is 
in  .some  respects  very  remarkal.Ie  and  was  Kronjied  hv    l-spin^ 
with  a  large  numlwr  of  others  having     •  remarkal.Ie   '  si^tra, 
and  described  by  him  as  having    '  F  very  '.right."     For  a  de- 
scription of  the  si>ectrum  as  it  ap[H.Mred  on  the  j.latts  obtained 
here,  nothing  better  can  Ik.-  done  than  to  refer  to  an  article*  by 
Campbell,  in  which  he  descril.es  spectra  of  sever.il  stars  of  this 
type.     Speaking  of  c-  Persei  he  says  :   ••  //„   is  verv  bright.   H , 
fairly  bright,  //,    and  //,,  each  of  two  narrow  bright  lines,  faint, 
about  four  tenth-metres  apart.  //,    brighter  than  //,,  .  •     On  our 
plates  we  fin('  //j  also  consists  of  two  narrow  bright  lines  with  a 
dark  fairly  well  defined  centre,  and  alth(.ugh  //„  does  not  apjiear 
on  the  region  photograph.'',  it  might  be  exiiected  from  the  rapid 
decrea.se  in    intensity  of  t:  e   bright   lines   and   the   increase    in 
intensity  of  the  dark  lines  as  we  approach  the  violet  end  of  the 
spectrum,  that //„  will  cotisist  of  <mly  one  bright  band.     //,  gives 
only  a  very   faint   narrow   absorption   band,    whereas   //,.  gives, 
when  any,  faint  emission  lines  and   //,  none  at   all.     Tlie   fact 
of  the  presence  of  both  bright  and  dark   hydrogen   lities  in  the 
spectrimi  places  the  star  in  Vogel's  class  /.    "  although  /',  is  not 
present. "S       Besides   the   hydrogen  lines,  two  other   lines   were 
found.     He  A.  4472  and  A',  the  latter  of  these  seeming  lo  apjiear 
when  the  star  was  on  the  ascending  sloi)e  of  the  vekK-ity  curve. 
Both  lines,  however,  are  very  faint,  and,  although  it  is  therefore 

•  /-.  o.  B.  20. 

t  A.  N.  No.  2963. 

X  AitrophysUal  Journal,  II.,  177. 

8  Ibid. 
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impossil.le  I.,  ,„akc-  any  positive  assertion,  the  i,n,*rfcct  meamro- 
".en.,olnan.e.I«ive  vel.Kitics  correspon.linK  witl.  tho.se  of  the 
li\(!ro^'>.-ii  lines. 

One  hundred  an.l  twcty  plates  .,f  this  star  were  secure.! 
altogether  ktween  Jkvember  I '.«)«  an.l  January  HMM  taken  with 
the  single  pns.n  spectrographs,  „l,i  and  new.  A  strikiuK  varia 
ti..u  in  the  character  .,f  the  »,H.ctrum  was  found  in  the  plates  as 
the  star  arrived  at  different  points  in  its  vcI.K:itv  curve  The 
al,sorpti.,n  l.an.is  were  u.sed  entirely  in  the  work,  an  attempt  to 
..t.taM,  n.e.isures  on  the  hri^ht  lines  either  directlv  or  Jn  means 
.)t  a  spectroc.mparator  luninK  l^cn  found  u.seless. 

Table.  I.  contains  the  lines  used  with  their  wave  lengths  an.l 
the  elements  t.)  which  tluy  are  due. 
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Tlie  velocities  obtained  from  the  one  hundred   an.l   twenty 
plates  were  .  'otte.l  together  with  the  veKxities  given  bv-  Can.p- 
bell  Irom  his  plates  of  the  years  l.S'AS.  liMR)  an.l  1001  and  .^ave  a 
IK^ruKl  of  I  -O-.-i  days,  which  was  a.ssumed  to  be  verv  nearh-  correct 
1  he  crve  so  obtained  was  found  to  be  such  as  could  no,  be  satis- 
t.e.l  by  any  .simple  elliptic  motion.     On  the  down  .sIoi>e  M,e  curve 
first    drop,,ed    below  zero,  then  rose  ahnost  to  zero   and    again 
.Iropped   to   nea.ly    20  km.    before    rising    again    to  its  maxi- 
">""i.     So  far  the  only  means  employed  of  arriving  at   such  a 
curve  has  been  the  assumption  of  a  secondary  disturbance.     Thi's 
IS  what  was  .lone  in  this  ca.se. 

The  observations  were  :rrouped  into  sixteen  normal  places 
Kuen  below,  together  with  the  mean  phase  fr.>n.  f.nal  per.astr.m' 
the  mean  weight,  and  resi.iual  from  finally  accepted  elements  of 
primary  and  secondary. 
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r.  KMuns  o  ."le  en  .e  tlu-  rcsLliinls  were  very  lar^e  A  Meciulary 
cucuhiro,  ,il./  ,nc  half  the  j^riod  Miperposed  on  the  priniarv 
(leci<Ie<ll\  improved  matters. 

Tile  elements   of   primary    and  seen   .lary   tlins  fonnd  are 
Primary  : — 

•4 

A'=       2.1  km. 
>  =  +  2(!0.T  km. 

r-      2,-lI.S.2.s74,s. 


Sivoiularv 
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<>  km 


T  \%  the  point  \vl:,.,  .-  the   np  cune  cros.se8  the 


(  N'nte 
zero  liiiij ). 

Still  the  residnal.  .re  far  from  satisfactorv  and  it  wa.s 
t..  iKht  that  the  application  of  Least  Sqnart.s  mi^ht  do  some- 
th.nK  tovvanU  lowering  them.  In  the  first  solntion  all  the  ele- 
ments „f  the  primary,  with  the  exception  of  the  i.eriod,  were 
t.scd  an.l  A-  and  T  of  the  secondary.  This  resulted  in  the 
following  corrections  to  the  elements  :— 

»y    -    ■>-      -.'.!»  km. 
"A-  =  +  1-47  km. 
''  <■   -=  +     Ol.t 
+  fi^-74!» 
+  2  7')7  da>.s 
+    •■{•')4  km. 
-  .'^■S7r)  days. 

an.l  a  reduction  in  v«..,,,  f^on.   1107  to  9-i;{.     Lack  of  aKreement 
I)etween  ephemerisand  observation  equation  residnals  showed  the 
necessity  for  another  solution.     This  gave  the  corrections  -.- 
"    y        f  -01  kn-. 
"  A'        +    13  km. 
''    f         +    Olfi 
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ami  a  second  reduction  of  V-t'  from  •M.l  to  IMS.     The  i.rolut.l 
err  rof  a  suiy^W  i)latc  iktermiia^l  f 

<•  I'-'  km.   ]>fi   Ntiond 
lardlv  jnstilif  Mt  larnf 


1' 
mill  ri^idiials  mmUM  Irom  tlu- 


curve  was  computed  a-id  foim.l  to  k- 
The  character  of  the  tjH-ctriMu  of  this  >tar  1 
a  pro!>al)le  error.  However  the  a^r 
plates  ill  the  same  normal  jilace  indicates  thai  the  fault  oan-iot 
all  be  h^d  to  errors  in  ineaMiremeiit.  Whit  the  reason  may  1  e 
it  is  impossihle  to  say,  l.iit  no  doul.t  the  ]An  sical  o.iidilioii  of  s.> 
early  a  class  of  stars  is  more  ..r  U-ss  rcsponsil.k  for  what  appear 
to  us  as  irreRuIari.ies.  The  im.hal.le  error-  of  the  .Icmnits  of 
the  primary  were  also  determined   - 
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The  residuals  of  the  normal  places  were  now  scaled  from  the 
corrected  primary  curve  and  j.lotted  with  a  view  to  obtaining  a 
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scL-omiary  of  cllij)tio  orbit  which  iiiight  Rive  better  results  than 
lliose  from  the  circular  orbit.  The  curve  was  tfcattil  similarly 
t(i  the  primary,  the  primary  being  in  the  mean  time  considered 
correct.  ("Graphically,  elements  were  secured  as  before  and  two 
Least  Squares  corrections  made  with  the  followinjj  results. 

Km 


^0 

1    !^ 

\i 

U  1 

ri 

X 

\" 

/> 
Ji 

\ 

\  \ 

\  \ 

\    V 

i  1 

^> 

'O 

t 

> 

-^,^ 

[^ 

S^ 

<'/. 

'> 

-^ 

v; 

o 

^' 

.^ 

• 

,-- 

«^^ 

--^, 

'•k 

-., 

.--' 

"^^- 

y 

"'- 

20  4(1  0(1  ho  i(10  !20 

Fic.  2. 

ViCI.OCITY  Cl  KVi;  OI'  *  PiCK.SKI  —  Si:CONn.\KV  KlMI'TICAL 


140 


ctuniLirv 


T.MII.K 

I\ 

(■raphic 

Is!  Currection 

2n(l  Correction 

7  S  km 
■(15 

4l^.,^2()•42 

'I'.t 

■'45 
JS2-2Si      ■ 
J,4lS,jJi-4S 

6-96 
•107 

257-145 
:, 418,324-37 

•^75 

Tlie  total  reduction  of /i:'  by  considerini;  secondary  elliptic 
is  /,\  Although  this  reduction  is  small  and  the  elements  only 
slightlx  varied  from  the  circular,  yet  it  seems  to  indicate  a  slight 
advautn^e  i)\er  the  circular. 
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Thtrt-  :uc  many  ailVicuURs  wliich  j  resent  llu  tn>ilv«.s  in  cuii 
ncction  with  this  star,  and  thtir  exi'l.mition  stems  as  yet  to  he- 
far  distant.     The   fir-t  question   is  :      What   5>liysical  <tate  will 
produce  a  si)ertruni  sncli  ,i-  this  :>     AUhuu>;h  Cami-hcll,  in  hi- 
article  already  reteried   to,   h.is   spoken  ul    the   h\<lroi;en   hne>  v 
and  •' as  heinj;  two  sli-htly  separated    hri>;ht   lines,   the  evi.leiice 
of  only  some  of  our  spectra  can  ajiiee  with  this  description       I  he 
strong  oMitrast   hetween  the   central   hand  .md   the  c.ntimi.-ns 
spectrum  at  certain  reiAions  of  the  curve   leaves   no  donht    what- 
ever of  the  fact  that,  that  si.p;iratin«  hand  is  due  to  absorption. 
As   stated   U-fore,  the  .ihsorption    iiicieases   while   the  emission 
decreases    as    we    go    towards    the    violet.        I'erluips    the     le^t 
sugs;e.stion  olTcred  as  an  exi.lanation  of  this  is  given  by  rrofes>or 
Frost,  -  nuoted    by    Campbell.*       He   savs  .  -   ••Measurements 
with  the  spectral  photometer  have  shown  that  the.!,' <'"'•""' -'''^"H'- 
tion  of  the  suns  atmosphere  is  about  I'T  limes  as  -reat  for  the 
violet  as  for  the  red  ravs  ;  the  case  is  doubtless  s,,udar  lor  nianv 
,.f  the  stars,  particularly  for  lliost  having  eMeiisu.  atmospheres  : 
if  the  same  conditions  applied   to  the  a-hdiv,    as  to  the  .C''/"<i/ 
absorption,  at  least  a  pait  of  the  contrast  betwten  bright  //,.  and 
dark  //.    would  he  accounted  for." 

The   vari.ition  of  the  character   of   the  spectrum    with   the 
star's  position  in  the  orbit   was  referred  to  early    in   this   pajH^r. 
hut  not  gone  into  in  any  detail.     There  seems  to  be  a  strange 
coincidence  in  the  fact  that  at  the  crest   oi   the  sccondarv    curve 
the  si)eclrum  shows  strong  absorption   while   at   the  trough   it 
shows  very  weak  absorpti.m  and.  if  anvtl.ing.  slightlv  increased 
emission.      Now,    if    a   satellite    about  the  light-giving    star    be 
responsible  for  this  .secondary  disturbance  -  this  is  a  mere  possi 
hilitv  -the  secondarv  as  shoun  in  the  curve  represents  the  effect 
on  the  primarv,  and  the  real  course  of  the  satellite's  curve  will 
be  exactly  opposite  to  that  represeute.l  by  the  curx  e  as  shown  in 
the  figures.     That  is  to  say,  when  the  satellite  is  hastening  from 
us  at  its  greatest  speed  -the  trough  of  the  curve  -  we  have  verv 
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weak  al.sorptioii,  aiul  when  cmuiiig  towanls  us  -  the  creM  —  we 

have  strong;  absorption. 

Now  it  will  l)e  seen  in  the  figures  of  the  curve  that  the  crest 
nf  the  secondary,  indicating  greatest  velocity  towards  us.  pre- 
.c<ks  the  crest  of  the  primary,  indicating  greatest  velocitv  awav 
tn.ni  n:.  l.y  about  fourteen  days.  Representing  this  fait  in  a 
figure  of  an  ellip.«e  with  a  .satellite  revolving  about  the  iight-giv- 
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Kic.  •■;.— Oriut  or  ^  Pkk.ski 
ing  body  as  .shown  in  figure  ;!,  position  A,  we  .shall  have  the 
central  dark  body  /•:  and  the  satellite  ahno.st  at  right  angles  to 
tlie  l.ght-giving  body.  The  .spectrum  of  the  star  indicates  a 
layer  of  hot,  dense  hydrogen,  pr.Klucing  broad,  bright  emi.s.sion 
bands  and  outside  this  a  comparatively  rare,  cool  envelope  of  the 
same  element  giving  the  narrow  bands  of  hvdrogeu  absorption 
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Jiuigiug  In  the  width  of  the  l>aiuls  of  emission  ami  ahsorptinii, 
the  envelope  prodncinj;  the  former  must  he  many  times  as  dense 
as  that  producinK  Hie  latter.  Now  if  the  tidal  action  he  very 
prominent  in  these  early  stars,  and  it  seems  verv  prnl)al.le.  we 
may  conclude  that  the  effect  will  !«  evident  almost  entirely,  com 
paratively  speakiuR  on  the  outer  ahsorhinj;  envelope.  Return 
injj  to  iK)sition  A .  figure  ;>,  applyinj;  terrestrial  tidal  pheno 
mena  we  shall  have  in  this  position  a  tide  on  all  sides  of  the  star 
and  a  fairly  heavy  layer  of  ahsorhinj;  atmosphere  iiiterjiosed 
hetween  the  emission  stratum  and  the  earth  1I<  -  at  the  posi- 
tion we  should  have  strong  absorption. 

Let  us  pass  over  positions  //and  C'which.  although  they  will 
serve  our  purpose,  are  not  I juite  so  good  as  /'.  At  /'  we  have 
the  satellite  receding  at  its  highest  speed  -  tlie  trough  of  the 
curve  -and  the  satellite  and  central  body /'acting  almost  in  line. 
The  tide  in  this  ca.se  will  result  in  the  absorption  .stratum  being 
much  rarefied  between  the  star  and  the  earth.  Hence  very  weak 
absorption. 

The  above  is  only  a  suggestion  oi  a  possible  condition  which 
might  give  some  such  variation  as  we  find  in  the  character  of  the 
spectrum  of  the  star.  Some  other  theory  mav  some  time  be  ])ut 
forth  which  will  be  more  satisfactory. 

It  is  proposed  at  some  later  date, —  ])erha])s  four  or  live  >  ears 
hence, —  to  resume  the  observation  of  this  star  and  make  another 
determination  of  its  orbit,  and  especially  to  note  what  changes, 
if  an>  ,  have  occurred  in  the  secondar>  disturbance.  It  will  be 
of  interest  to  .see  if  the  spectrum  then  shi>ws  the  same  variation 
in  its  character  as  have  been  noted  in  this  discussion. 

In  conclusion  I  wish  to  acknowledge  my  indebtedness  to  the 
Director,  Dr.  King,  for  his  interest  in  the  woik,  and  to  Mr. 
Plaskett  for  helpful  suggestions  given  me  during  its  i)rt)gress. 
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